BELLCOMM, INC.

955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, D. C. 20024

B70 10015

SUBJECT: The Effect of a Revised Final Phase

DATE: October 6, 1970
Table on Entries - Case 310

FROM: S. B. Watson

MEMORANDUM FOR FILE

MSC Program Change 288 changed three constants in the
Apollo entry guidance, specifically in the final phase reference
table, Fl. The purpose of this change was to flatten the G-V

profile during the final phase which begins at velocities
slightly below circular satellite speed.

Fl, 9R/3A
VREF NM/FPSS
FPS
01ld Value New Value
15951 -0.3605 -0.75
18357 -0.4956 -1.00
20829 -0.6483 -1.00

To verify the effect, the Apollo 14 state vector at

400,000 ft altitude was used in simulating entries with and
without the change.

Ranges of 1250 NM, 1450 NM, 1650 NM, and
1850 NM were chosen. All of the entries came within 2 NM of
the target. The effect on the commanded roll angle for the
1250 NM case is shown in Figure 1. The accompanying EMS

traces (Figures 2-5) show that the change does indeed smooth
the G profile. The following is a summary of the minimum and

peak final phase G load experienced with the two tables.
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Attachments

- 2 =
Range, NM Minimum G Maximum Final Phase G
01ld Table New Table 0ld Table New Table
1250 1.3 1.5 4.5 3.2
1450 0.5 0.5 6.4 5.2
1650 0.3 0.3 5.7 5.1
1850 0.2 0.2 4.2 4.1

S. B. Watson




l-%-oi} ce et } 8 -
; S ISRy Ly :
il e : < :
. . . . 9
4 . . o~ IOSE SOOS DHES SOGS DS DI P
- .- - A.v3
3 . .- - PR | - A - B s e el IR . .-
P e o 2204 o e o )00 00N SHEE OO PREE
-] . MR peepy 2= o j Sppe
. a SRR ESER 5 : " : - 904 DOCS poSs Bpus Spws SESY Bx-
Eh : (50 SO SODS BHSS SHE DR e ‘a IRE SHRE DROE DINED SO SN SIS S
8 w 8 IS oot puss ot g 6
1 < . — 1N - =]
s, - [0 DOOS S08 bbes 12 I BEeS ==, sone PUp DRSS SRON
‘z g2 PO e e SR SRR Rt i i j5is EREa bats X
Q S0 : ~ .- 2 r
2 Se : IO RPEE pus “E3TC 1
%2 : . - 150 BOSE GHHN DS SHHP HENe .9 1} RRNS PEOS SREE BE
= (TR0 1 Sl Sl il i Fs e — .o« O Sivens 0 De:
o '* - P 9 BN I N N -
u - s [ e - T o DY SN e § MR B B +
‘o o3 BOSH SOt Hias Sind phwe b ; oo N [SSE00% e S ESRE BA0E BS54 Sas
3 + T 8 o )B4 S80S MAEN 1 BN BARE DS 1
m ...... IROT DINDE DY DY 4 T NE 8BS RN T
it i 50, 0k 57 00 Sl SheS shad Saed Iaa B naEn g u I b o T
msn A g g 28 sl T T
. . B JS PRRE SROE By b T > , : <« 1 t *
LR 2 Bt et 6ot - + T T E 13T "
: S SR0S I b 160 \SRGE SREE DRie RIS :
; o + ® 2 T
. NS PUDY SODE RO ¥ IS BEEE 51 am
I i I8 DOSS DOEE DSBS 1 S48 HS B DN IO BBOE i 1 =TT +
i SO0 NG SE0S Shah SOBE S T T 3 0N PRI - a
nE " S BREa ARSI © 25
100 D008 SOBE SHE0 DROE SRS DEs T B0 SESSEENE N ) T >
: 108 S804 >-<q Sin 1 S0 o T EN S AN BESE Dea! [ 4 )
. Ty T e ==t 1 : < O 1 +
- [ SNBSS 24Pty SNANINE (PEbERGH iy i M 1 - &
...x-t jse 1 8BS S 11+ : !
PO DR DR SN DN PIOE 5 ‘ 1 H w T 7
IS0 REUE Bl e > RRSREanaan sRoh Rl
R [V SOPE DENY PR HHH IWH T I
b i B ' SO0 B b Sho e H e
. BN S o Bfrt ettt
. .. 1 I M - . .
08 SUUE BESE | W J0E 04 T I " ‘e ..im. S s e -
RPN S 3 1 ettt o
b GBS S i ® 831 3R e seasas: —+
DS DU SOUE SRS SODE SHe ! ’ = :
JOS DO TUUIILIES NS Tt i 1B Hri17
peSSscs T T e T i} IR BN -
i B 1D B ! ¥
s %6 o ; angs ies F
)9 e N pOSa S " H 1141 1 +
aug on - . Sasas
: . N 1R DS 113 12 : H e +
. SN 190 PEOE PODE SEES i M S0 B +
+ o~ - I T *
B R BREY DS SPEE SOGY B M IR RN T T
A A [ O +da ILAOW 444§+ i IR .“. 44
i 4 .. 000 ua it 6858 bind Sbws P 1B it itr ; T
u SHBEE it ” i EIIERRIRERI ST E2TS 10 0E 20,
o 2 ¢ g 8 8 8 e 8 g g8 2 o o o o © g © e o o © 9 © o 9 o o
3 <t N =3 -] ©o o N < ] ®
g ¢ ¥ % B e & ¥ & &8 2 8 ¥ 8 8 8 @ S §% 388 88 § g &8
$33H93IA NI 110H GIANVWWOD $33¥93a NI 1108 AIANVWIWOD
T T T T T T T T T T T T T T m T T T T T T
e o o o o o o o
[~] =) (=] o (=] (=3 (-3 o (=]
g2 2 8 % 8 8 8 8 % 8 g 88 88 88 38 % N

SSd4 Ni NOILYH3T13DDV

§Sd4 NI NOILYH31300V

36

12 14 16 18 20 22 24 26 28 30 32
VELOCITY IN THOUSANDS OF FPS

10

NEW F1 TABLE

b}

FIGURE 1 - EFFECT OF OLD AND NEW F1 TABLES ON COMMANDED ROLL

AND G LOAD FOR 1250 NM RANGE.
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FIGURE 2 - EFFECT OF OLD AND NEW F1 TABLES ON 1250 NV RANGE.
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FIGURE 3 - EFFECT OF OLD AND NEW F1 TABLES ON 1450 NM RANGE. l
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FIGURE 4 - EFFECT OF OLD AND NEW F1 TABLES ON 1650 NM RANGE.
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FIGURE 5 - EFFECT OF OLD AND NEW F1 TABLES ON 1850 NM RANGE.
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